Reactive oxygen species and upregulation of NADPH oxidases in mechanotransduction of embryonic stem cells.
Deciphering the differentiation pathway of embryonic stem (ES) cells is a challenging task not only for basic research, but also for clinicians who intend to use ES cells for cell transplantation approaches. We have shown that reactive oxygen species (ROS) play a primordial role in the differentiation of mouse ES cells toward the cardiovascular cell lineage. During differentiation, ES cells robustly generate ROS, which interfere with signaling pathways that direct cardiac and vascular commitment. Differentiating ES cells expression of Nox-1, Nox-2, and Nox-4 has been demonstrated. We have shown that mechanical strain application to embyoid bodies grown from ES cells initiates the cardiovascular differentiation program. Under these conditions, a burst of ROS generation occurs which is followed by induction of Nox-1 and Nox-4 and a feed-forward upregulation of ROS production.